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SURVEILANCE SYSTEMS
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SURVEILLANCE SYSTEMS

A. GENERAL

SUrVeillanCe QUALITY IS THE KEY TO THE ACCURACY OF EACH UARNING.

POSITION AT TIME OF lssuANcE. TYPE, TIMELINESS, CAPABILITIES, AND

ACCOMPLISHMENTS OF EACH SYSTEM WILL BE THE SUBJECT MATTER OF THIS

CHAPTER.

B. AERIAL WEATHER RECONNAISSANCE

U. S. AIR
56Tki

DET.

FORCE, WB-50 AJRCRAFT

WEATH;R RECONNAISSANCE SQUADRON, YOKOTO AIR BASE, JAPAN

LT. COL. E. Il. WALLACE, COMMANDER
14AJ. R. H. YAW, WEATHER OFFICER

1 - 56TH WEATHER RECONNAISSANCE $QUADRON, ANDERSEN AiR

FORCE BASE, GUAM, M. 1.

MAJ. T. J. MAHER, COMMANDER

U. $. NAVY, WV-2 AIRCRAFT (EFFECTIVE 1 JULY 1961)
AIRBORNE EARLY .WARNING SQUADRON ONE> NASS AGANA, GUAM, M. 1.

COR. H. B. KENTON, COMMANDER

LT. M. J. MORAN, WEATHER OFFICER

‘DUE TO THE EXTREME PAUCITY OF SuRFACE Am UPPER AIR METEOROLOGI-

CAL DATA ANo.lNfoRMA~~oN IN THE WESTERN PACIFIC ”AREA, (WESTPAC), THE

V“~TALNESS OF AERIAL RECONNAISSANCE TO METEOROLOGICAL ANALYSIS AND

FORECAST EFFORT CANNOT BE OVEREMPHASIZED.

THE AVAILABILITY OF ACCURATE AND COMPLETE AERIAL wEATHER RECON-

NAISSANCE DATA AND INFORMATION IS PARTICULARLY CRITICAL IN CONNECTION

WITH THE LIFE CYCLE OF ONE’OF NATURE’S MOST Destructive pHENOMENA$
THE TYPHOON. THIS IS TRUE FROM THE MOST PRELIMINARY FORMATIVE STAGE

TO FINAL DECAY OR TRANSFORMATION TO A SYSTEM EXHIBITING EXTRA-TROPICAL

CHARACTERtST lCSO

ATTENTION IS INVITED TO.THE FACT. THAT THE LOCATION AND TRACKING

OF TROPICAL DEPRESSIONS/STORMS/TYPHOoNS 1,S MERELY ONE SMALL’ PHASE OF
THE OVERALL REQUIREMENT. THE ABILITY TO DETECT AND ANALYZE VORTEX

STRUCTURE> PREDICT FuTURE INTENSITY CHANGES, FoRECAST WITH REASONABLE
ACCURACY. THE VELOCITY AND CHANGES THERETO AND DETERMINE THE PROBABLE

AREA OF RECURVATURE DEMANDS” ACCURATE AND TIMELY EYE AND PERIPHERAL
METEOROLOGICAL DATA.

AERIAL RECONNAISSANCE REQUIREMENTS AND CAPABILITIES FOLLOW: ~,L

A. REQUISITE METEOROLOGICAL PARAMETERS FOR $IEASUREMENT ON

EYE-PENETRATION MISSIONS



le TEMPERATURE, DEW-POINT, WiND SPEED AND HEIGHT. OF

THE 700. MB SURFACE BY AIRCRAFT INSTRUMENTATION.
2. LAPSE RATE FROM THE 700 MB LEVEL OR’AEiOVE TO

EARTH’S SURFACE WITH SURFACE TEMPERATURE AND PRESSURE BY DRopSONOE.
3. LocATfON oF THE pREsSURE CENTER w17HiN THE crE’

BY USE OF THE RADiO ALT!METER.
4* WIND VELOCITY PATTERN WiTHIN THE EYE, wALL-cLOuD

CONF1GURATION9 TURBULENCE, AND WIND SHEAR BY OBSERVER.

B. REQWiSITE METEOROLOGICAL PARAMETERS FOR MEASUREMENT ON

CIRCUMNAVIGATION MISSIONS

1. SAME AS Al, ABOVE

2. SAME AS A2, ABOVE, AT PRE-SELECTED POINTS

3. 700 MB WINO” VELOCITY PATTERN FROM DOPPLER (OR

EQUIVALENT) MAVIGATiONAL SYSTEM.
4. SURFACE WIND VELOCITY PATTERN BY OBSERVCR.’

5* CLOUD DISTRIBUTION BY OBSERVER AND/OR AIRBORNE

RADARo
6. SPOT OBSERVATIONS IN ACCORDANCE WITH ESTABLISHED

STANDARD PROCEDURES.

c. INFORMATION PROVIDED BY FWC/JTWC. GUAM, WARNINGS (BASED

UPON REQUISITE METEOROLOGICAL PARAMETERS DELINEATED IN THE PRECEDING

PARAGRAPHS A AND B

1. EXISTENT CYCLONE INTENSITY AND PREDICTED INTENSITY

CHANGES.
2. DIRECTION AND SPEED OF MOVEMENT IN TERMS OF. IN-

TENSITY AND PAST POSITIONS OF THE CYCLoNE.
3. C)ATA FOR CERTAIN STATISTICAL PREDICTIVE FORMULAE

lN THE DETERMINATION OF DIRECTloN AND .SPEED oF MOVEMENT.
4. DISTRIBUTION OF WIND SPEEDS IN THE VARIOUS CYCLONE

QUADRANTS, STRONG AND WEAK WINDs, RADluS OF WINDS ANo CHANGE oF RADII.
5. RESEARCH DATA FOR TYPHOON STRUCTURE AND BEHAVIOR.
6. METEOROLOGICAL DATA FOR THE DEVELOPMENT OF SYNOP-

TIC FORECAST SYSTEMS.

.THE DELETION OF ANY PORTION OF THE METEOROLOGICAL DATA RZQUIRE-

MENT’S CONTAINED IN PARAGRAPHS A AND B ABOVE RESULTS ONLY IN A DE-

CREASE IN THE TYPHOON WARNING ACCURACY AND THE RESULTANT SERIOUS
METEOROLOGICAL THREAT TO THE SECURITY OF ~. S. AND ALLIED FORCES IN

THE HESTERN PACIFIC AREA.

THE DATA OBTAINED BY EYE-PENETRATION AND OROPSONOE TECHNIQUES

ARE ‘KEYSn IN INTENSITY ANALYSES AND THE PREDICTION Of FUTURE lNTEN-

SITY CHANGES FoR WARNING PURPoSES. SINCE THE EYES OF TYPHOONS VARY

FROM A FEW Ml TO 200 Ml IN OIAMETER, >IT IS EXTREMELY IMPORTANT THAT

THE ACTUAL PRESSURE CENTER BE PRECISELY OETERMINEO AND THAT THE

DROPSONDE BE RELEASEO AT THIS POSITION. REPORTS OF THE EYE WINO
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PATTERN ANO THE V!SUAL VELOCITY OISTI?IBUTION ALSO SERVE TO CONFSRM THE
MEASURED PARAMETERS OF TEMPERATURE AND PRESSURE. FROM A SCientifiC
STANDPOfNTa THERE 1s NO su13sTiYuTE FOR A COMPLETELY METEOROLOGICALLY
EQUIPPED AIRCRAFT.

i~ CANNOT BE STRESSED SUFFtCIENTLY THAT COMPLETE ME~EOROLOGICAL
OATA AND INFORMATION OBTAINED BY AERIAL Reconnaissance Techniques ARG

MANDATORY FOR ACCURATE AND EFFICIENT ANACYsES AND Predictions RELATING
“’ TO TROPICAL AREAS, “DEPRESS1ONS, ‘STORMS, AND TYPHOONS. “FIXES’* BY

THEATER AIRCRAFT SUPPLY ‘oNLY AN EXTREMELY LIMITED ANO UNACCEPTABLE

PARTIAL ANSWER TO A HiGHLY COMPLEX PROBLEM. LOCATION IS BUT ONE AS-

PECT OF THIS PROBLEM. ANALYSES OF CYCLONE CHARACTERISTICS ANO .INTEN-

SITY, AND PREDlcTloNs o~ lNTENslTy cHANGEs AND MovEMENT ARE EQUALLY>
IF NOT MORE, IMPORTANT TO OPERATIONAL FORCES.

THE CAPABILITIES OF THE JOINT TYPHOON WARNING SERVrCE IN THE

MESTPAC AREA SuFFEREo DuRING THE 1961 ~ypHooN SEASoN AS THE DIRECT
RESULT OF DRASTICALLY REDUCED USAF PARTICIPATION IN AERIAL WEATHER/
TyPHOON RECONNAISSANCE, PARTICULARLY FROM THE STANDPOINT OF EARLY

DETECTION OF POTENTIAL OR NASCENT TRoPICAL sTORMS AND TYPHOONS. Loss
“oF THls RECONNAISSANCE SUPPORT RESULTED lN THE GENERATION OF TWO TRO-

PrCAL STORMS, i~A AND KATHY, WITHOUT KNOWLEDGE AND ADEQUATE PRIOR
WARNINGS BEING lSSUED BY JTWC. !N ADDITION, THE DETERIORATION OF

ANALYSIS AND FORECAsT Capability DuE To THE pAuclTy oF Reconnaissance

CAUSED A DECREASE IN PoSiT~oNAL FoREcAST AcCuRACY OF AS MuCH AS ~ Ml

FOR 24 HOUR pREDICTloNS AND 120 Ml FoR THE 48 HouR O~LooKS.

lliTAL AND INTEGRAL PARTS OF ANY TROPlCAL OCEANIC ANALYSIS ARE
SYNOPTIC AND INVESTIGATIVE FLIGHTS. SYNOPTiC RECONNAISSANCE OVER THE

TROPICAL OcEAN AREAS OF hllcRONCslA MEASUREABLY supplement THE SPARSE
ISLAND OBSERV;NG STATIONS TO THE SE AND Sli OF GuAM. THESE FLIGHTS

PRODUCE SYNOPTIC AND DROPSONDE DATA ENABLtNG A BETTER METEOROLOGICAL
-ANALYSIS OF AN AREA 1.5 TIMES THAT OF THE CONTINENTAL UNITED STATES.
THIS WAS NOT ACCOMPLISHED DURING THE 1961 SEASON BECAUSE OF THE RE-

STRICTED INVESTIGATIVE AND SYNOPTIC RECONNAISSANCE. THE NORMAL

CAPABILITY OF ADEQUATE ANALYSIS FROM THE STAGES OF CYCLONE TO DEPRES-
SION TO STORM WAS COMPLETELY LOST.

PRECISION NAVIGATION is OBVIOUSLY MANDATORY AND REQUIRES LITTLE
DISCUSSION. ANY COMPROMISE, IN THIS, REGARDs LEssENs THE QuALITy oF
THE OBSERVATIONS MADE AND TRANSMITTED, POSES A SERIOUS THREAT TO THE
ACCURACY OF THE WARNINGS ISSUED, AND, CONS~QUENTLY, IMPEDES SOUND DE-

CISioNS ON THE pART oF ALL operational coNSuMERs tN THE WESTPAC Af?EA.

THE PRECEDING

WHICH HAS PRODUCED

A. THE

U8-= A,tRCRAFT, tS

AFB, GUAM, IN LIEU

DiSCUSSiOn IS ~XTRACTED FROM A FWC/JTIIIC STAFF STUDY
THE FOLLOWING RESULTS:

54TH wEATHER ;RECONNAtSSANCE SQUADRON, WtTH StX
BEING Reactivated AS OF 13 APRIL 1962 AT ANDERSEN
OF DETl - 56Tti WEATHER Reconnaissance SQUADRON.
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B. AIRBORNE EARLY 11/ARNING SQUADRON ONE HAS AUTHORITY TO

EQUIP IT’S ~v-2 AIRCRAFT WITH DROPSONDE CHAMBERS AND DOPPLER TYPE

NAVIGATION EQUIPMENT FOR THE 1962 SEASoN.

THE WV-2 !S A UNIQUE WEATHER RECONNAISSANCE AIRCRAFT ?N THAT !TS
APS-20E AND )+PS-J% RADARS CAN PROVIDE ACCURATE CIATA SHOWING THE HORl-

zONT’AL STRUCTURE OF A STORM ARCA UP TO 250 Ml DISTANCE FROM THE AIR-

CRAFT. RADAR ts EMPLOYED WHENEVER POSSIBLE ON ALL WEATHER RECON-

NAISSANCE MI SSIONS.PE~FoRMED BY AEMRON ONE. FiXES BY RADAR ARE USED

EXTENSIVELY DuRING HOuRs oF oARKNESS ANQ AT oTHER TIMES WHEN CLOUD

Presentation poSITIVELY DEFINES THE CENTER.

AIRBORNE RADAR LIKE LAND RADAR FuRNISHES ONLY A GEOGRAPHICAL

POSITION- TO LOCATZ THE cENTER oF A CyCLONE. DURING DAYLIGHT HOURS,

wHEN IT IS CONSIDERED OPERATIONALLY SAFE BY THE WV-2 PLANE COMMANDER,

OPTIONAL Penetration BY THE WV-2 AIRcRAFT IS ACCOMPLISHED THROUGH THE

QUADRANT WHICH clRcuMNAvlGATloN AND RADAR pRESENTATION HAS SHOWN TO
BE THE WEAKEST.

THE FOLLOWING SET OF PHOTOGRAPHS OEPICT THE SECOND OF TWO PENE-

TRATIONS OF TYPHOON T1l-DA PERFORMED BY AN AEWRON ONE AIRCRAFT ON 29

SEPTEMBER 1961. THE F!RST PHOTOGRAPH SHOWS THE AIRCRAFT, REPRESENTED
BY THE DOT IN THE CENTER oF THE RADARSCOPE, APPROACHING THE WALL

CLOUD. THE spiRAL BANDS NEAR THE AIRCRAFT ARE EASILY RECOGNIZED, ANO
THE EYE IS CLEARLY DEFiNED. THE WALL CLOUDS NEAR THE AIRCRAFT APPEAR

TO BE LESS lNTENSEj INDICATING THAT THE AIRCRAFT IS PENETRATING

THROuGH THE WEAKEST QuADRANT. PHOTO NUMBER TWO SHOWS THE AIRCRAFT

ENTERING THE WALL CLOuD, CNCouNTERING THE ASSOCIATED TURBULENCE AND
TORRENTIAL RAIN- FINALLY, IN PHOTO NUMBER THREE, THE AIRCRAFT HAS

ENTERED THE EYE AND IS NOW IN AN AREA OF RELATIVE CALM. THC CLOCK

INDICATES THAT oNLY TWO MINuTES HAD ELAPSED DURING THE TRANSIT
THROUGH THE WALL CLouDa IN pHoTo NuMB~~ FouR, THE AIRcRAFT ls AT
THE CENTER OF THE EYE OBTAINING THE DATA WHICH WILL AID IN FORECAST-

ING THE FUTURE INTENSITY OF THE TYPHOON. PHOTOS FIVE AND SIX SHOW

THE AIRCRAFT LEAVING THE EYE BY APPROXIMATELY THE SAME ROUTE IT
FOLLOWED IN THE PENETRATION.

IN THE POST FLIGHT SUMMARY> THE TYPHOON WAS DESCRIBED AS FOLLOWS:
$IEYE pERFEcTLy cIRCULAR 14 Ml IN DiAMETER* EXTENSIVE WALL CLOUDS

ABOVE 40,000 FT, 6 Ml THICK. CONSIDERABLE STRATAFORM CLOUDS IN EYE.

UNABLE TO SEE SURFACE. MAX SURFACE WINDS 100 KTS WITHIN 20 ?di OF EYE.”

TEMPERATURE ROSE 10° c ON PENETRATION. LIGHT TO MODERATE TURBULENCE
AND TORRENTIAL RAIN ENCOUNTERED JN wALL CLouDS.”

AERIAL WEATHER RECONNAISSANCE EFFORTS OF 1961 ARE PRESENTED IN

THE FOLLOWING THREE STATISTICAL SUMMARIES-
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FIXES MADE IN 1961

TO 30 JL!N

56TH 79
VW-I 2
vAP-6l-
315TH AIR DIVISION
OTHER USAF
OTHER USN
CIVILIAN
TOTAL FIXES MADE ANI) USED

FLYING HOURS PER TYPHOON

TYPHOON 56 WRS

TESS
ALICE
BETTY
CORA
ELSIE
HELEN
IDA
JUNE
KATHY
LORNA
NANCY
OLGA
PAMELA
SALLY
T I LDA
VIOLET
BILLIE
CLARA
DOT
ELLEN

TOTAL
HOURS

n/R -

*-

TOTAL

155
60

142
36
80

130
50

112
39
80

121
N/R

35
29
28
80
10
0

‘; 49

TROPICAL CYCLONE FLYING
2701 * 1947

FOR YEAR BONUS

229 2
119 13

1
1

6
4
2

377

AEWRON 1

6

M/:
N/R

27
51

“20
33
10

&
N/R

31

.:
74
79
65
68

s
854

MISSIONS NOT REQUESTED SY’JTWC

INCLUDES PRECEDING TOTALS BUT NOT THE 56 WRS TROPICAL FIXED

TRACKS WHICH WOULD MORE THAN DoUBLE THEIR 1947 HOURS LOGGED



A SERIES OF DROPSONDE PATTERNS WILL BE TESTED IN 1962. EACH OF’
7H~SE PATTERNS W\LL INCLUDE THE EYE DROP AND WILL LEAD TO A STANDARD-

IZED PATTERN THAT WILL AuGMENT THE RoUTINE peripheral DATA AS WELL AS
THAT INFORMATION AVAILABLE FROM WITH!N THE EYE.

z. LAND RADAR

As TYPHOON JUNE APPROACHED TAIWAN ON 6 AUGUST, JTWC ACCEPTED

LAND RADAR F!XES oN AN OPERATIONAL BASISj AS A SURVEILLANCE AID> WITH

THE” FULL KNoWLEDGE oF THEIR !NHCRENT LIMITATION OF PROVIDING ONLY A
GEOGRAPHICAL POSITION. THIS LINEAR DIMENSION HAS RESTRICTED OPERA-

TIONAL VALUE; THEREFoRE> JTWC I?EQUIRES A CoMBINATloN oF BOTH sy=~M,S>
LAND RADAR AND AERIAL RECONNAISSANCEe

SPECIFICALLY, JTWC REQUIRES ONE DAILY AERIAL RECONNAISSANCE PENE-
TRATION WITH DRopSOND~ IN CoNJuNCTlON WITH coNTINuOus LANO RAOAR
COVERAGE WHEN THE MlsslON CAN BE CO~ouCTEO SAFELY AS PERMITTED BY
TERRAIN FEATURES. THE PRESSURE CENTER ANO METEOROLOGICAL INTENSITY

PARAMETERS, THUS PROVIDED> COMPLIMENT THE RADAR POSITION WHICH ALONE

DOES NOT FURNISH THE NECESSARY DATA To SuPPoRT A CoMpLETS FORECAST.

FOR THE REMAINDER OF THE SEASON, A TOTAL OF 37 MISSIONS WERE
NOT REQUIRED, THUS “SAVED” AS A RESULT OF USING THE CRITERIA OF ONE

FIX PER DAY PLUS ADEQUATE LANO

FOUR FIX A DAY REQU~REMENT FOR

D. SATELLITES

THE TIROS SERIES PROVIDED

RADAR COV&RAGC RATHER THAN THE NORMAL
TYPHOONS BY RECONNAISSANCE AIRCRAFT.

FWC/JTWC WITH RANOOM NEPHANALYSES OVER
THE WESTERN NORTH PACIFIC. SUCH R&PORTS HAVE IDENTIFIED THE POS~T.ION’

OF SIGNIFICANT VORTICES DURING THE PERIOD THAT JTIIIC WAS ISSUING WARN-
INGS ON THESE SAME VORTICES. IN 1961,, TELEPHONE LIAISON WAS MAIN-
TAINED BY THE METEOROLOGICAL SATELLITE LABORATORY OF THE U. S. WEATHER
EUREAU TO CONFIRM OUR POSITION OF THE TROPICAL CYCLONE AT THE TIROS

OBSERVATION TIME WHEN JTWC WAS ISSUING WARNINGS ANO/OR TO COORDINATE
ON TIROS OBSERVATIONS OF DISTAL SYSTEMS WHICH MAY HAVE BEEN NEW OR

ADDITIONAL TROPICAL CYCLONES.

THE RANDOM TRACKS OF TIROS DOES NOT PERMIT ITS USE AS A ROUTINE

TOOL EXCEPT TO COLLATE THE INFORMAT#ON wHEN AvAILABLE. NIMBUSt AN-

TICIPATED REGULARITY WILL ELiMINATE TIROS3 IRREGULARITY AND IN EFFECT

EXTEND THE LAND RADAR FIX COVERAGE. THESE SYSTEMS ARE LIMITED TO FIX

COORDINATES AND NEPHANALYSIS AND DOES NOT POSSESS THE VITAL COLLECTION
CAPABILITIES FOR THE iNTENSIFICATION PARAMETERS THAT ARE AVAILABLE

FROM METEOROLOGICALLY EQUIPPED RECONNAISSANCE AIRCRAFT.

A CONTRIBUT\ON TO RESEARCH IS POSSIBLE, SHOULD THE TIMING BE IN

PHASE FOR AN ACTUAL FORMATION PERIOD, IN THAT THE NEPHANALYSIS WOULD

ADD MEASURABLY TO THIS UNKNOWN SEQUENCE oF EVENTS, FURTHER IN THE

EXCHANGE OF INFORMATION> FWC/JTWC #S SENDING A DAILY MESSAGE COVERING
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THE ANALYZED POSITIONS of EASTERLY UAVES AND

CONVERGENCE IN WE$TPAC.

INTERTROPICAL ZONE OF
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FIG. 1

FIG. 2
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FIG. 3

FIG. 4
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FIG. 5

FIG. 6
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